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Nanomedicines, for the medical applications of nanotechnology, are promising 
candidates for anticancer therapy. The nanomedicines are changing the future of 
therapy. New nanoparticles constantly improve the effect of the original anticancer 
approach and create new approach. Though many efforts have been devoted to 
develop new nanomaterials for caner therapy, there is still plenty of room in study on 
nanomaterials’ preparation and multifunction. Therefore, we made research efforts on 
the preparation of new photothermal namomateials and multifunctional hollow 
mesoporous nanoparticles, and main results are showed as follows:   
Chapter 1. Recent research progress of photothermal namomateials and 
multifunctional hollow mesoporous nanoparticles has been briefly reviewed. Also 
demonstrated are my research significance and research project during the Ph.D 
period. 
Chapter 2. We have coated silica on ultrathin Pd nanosheets to promote the 
uptake of Pd nanosheets by cancers cells. Together with the increased thickness of the 
nanosheets by silica coating, the positive charge induced by surface functionalization 
increased the Pd uptake by over ten times. The enhanced uptake significantly 
promoted the photothermal cell-killing efficacy of the functionalized silica-coated Pd 
nanosheets, making them promising for in vivo applications. 
Chapter 3. We have demonstrated the facile synthesis of ultra-small Pd 
nanosheets for efficient in vivo photothermal cancer therapy. The as-prepared 
ultra-small Pd nanosheets have strong optical absorption in the NIR region and high 
photothermal conversion efficiency (52.0%) at 808 nm. Surface modification with 
GSH allows the nanosheets to exhibit prolonged blood circulation and high 
accumulation in tumors. Upon 808 nm NIR irradiation, the tumors can be completely 
ablated. More importantly, with the size below the renal filtration limit (<10 nm), the 
GSHylated Pd nanosheets can be cleared from body through the renal excretion route 















in photothermal cancer therapy.  
Chapter 4. We have developed an effective cancer therapeutic nanosystem based 
on plasmonic ultrasmall Pd nanosheets. With the Pd nanosheets as both the NIR 
photothermal agent and drug carriers for anticancer chemical drug (DOX), the 
developed nanosystem exhibited a significant synergistic effect to enhance both 
chemotherapy of the chemical drugs and the photothermal therapy of the drug carriers. 
In vitro and in vivo studies clearly demonstrated that the loading of DOX improved 
the accumulation of Pd nanosheets in tumors and also optimized their uptakes by 
cancer cells. The synergistic effect allowed lower the dose of chemical drugs and the 
power of NIR laser for effective anticancer therapy. More importantly, due to the 
ultra-small size, the developed Pd-DOX-GSH hybrid nanoparticles were readily 
cleared from body through the renal excretion route and into urine. The 
chemo-photothermal therapeutic nanosystem demonstrated in this work hold great 
potentials for clinical applications.    
Chapter 5. We have demonstrated hollow mesoporous zirconia nanocapsules as 
effective carriers offering high-loading of cancer drugs. While the inorganic 
nanocapsules alone are highly biocompatible, hm-ZrO2 loaded with DOX exhibit 
faster DOX release and therefore a higher cytotoxicity for cancer cells than for normal 
cells. In contrast to free DOX, hm-ZrO2 loaded DOX are more toxic to cancer cells 
but less toxic to normal cells, which makes them promising candidates for cancer drug 
carriers. 
Chapter 6. Finally, conclusions and prospects are given to pose the challenges of  
preparation and multifunction of nanomaterials for anticancer therapy. 
 



































































质对这个区域的光吸收能力非常弱。这就意味着 700nm 到 900nm 或者在 1050nm
左右的近红外光可以更加容易地穿透皮肤进入机体内部（Fig.1-1）。 
 
Fig.1-1. Absorption minima of water and hemoglobin from 700–900nm (a) and 


































会发生共振。其发生原理如 Fig.1-3 所示。 
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